Alteration of metabolism of acetylcholine induced by 2-deoxy-D-glucose in the gastroduodenum of the rat.
2-Deoxy-D-glucose (2-DG) administered intraperitoneally, dose-dependently increased the secretion of gastric acid, and the changes were comparable with those on the activity of choline acetyltransferase (CAT) and acetylcholinesterase (AChE) in the stomach. Double-reciprocal plot analysis of the increased activity of CAT and AChE, induced by 2-DG, showed that the changes were due to the increase of Vmax, with no change in the Km-value for the substrates. The uptake of [3H]choline and subsequent synthesis of [3H]ACh was observed in the forestomach, corpus and antrum of the stomach and in the duodenum. 2-Deoxy-D-glucose significantly increased the uptake of [3H]choline and synthesis of [3H]ACh in every region of the stomach and in the duodenum, in a dose-dependent manner. The increase of secretion of gastric acid, induced by 2-DG paralleled that of uptake of [3H]choline and synthesis of [3H]ACh at an early stage. The conversion of [3H]choline taken up to [3H]ACh was negligibly influenced by 2-DG. Neither the content of ACh and choline, nor the turnover rate of ACh, were changed by administration of 2-DG. 2-Buten-4-olide (2-B4O), which inhibits the activity of the vagus nerve through the central nervous system, prevented 2-DG-induced uptake of [3H]choline and subsequent synthesis of [3H]ACh, as well as the increase in secretion of gastric acid. These results suggest that the uptake of [3H]choline and subsequent synthesis of [3H]ACh are closely related to the neuronal activity of the vagus nerve, and that cholinergic neuronal activity is dependent upon quantitative changes of metabolism of ACh in the gastroduodenum.